Abstract -The hydrological structure and the seasonal variability of marine currents in the Tyrrhenian Sea, off the coasts of Latium, are analysed using a data set obtained during several cruises between February 1988 and August 1990. R&urn6 -Courant cbtier d'eau intermddiaire Levantine dans la mer Tyrrhknienne. La structure hydrologique et la variabilite saisonniere des courants marins de la mer Tyrrhenienne, au large des c&es du Latium, sont analysees en utilisant des donntes obtenues pendant plusieurs croisibres, entre fevrier 1988 et aout 1990. Le fait particulibrement interessant est que ces recherches hydrologiques demontrent une presence intermittente du courant LIW (Eau intermediaire Levantine-Levantine Intermediate Water), circulation cyclonique le long de la pente italienne, a une profondeur de 250 a 700 m. Le courant est particulierement important pour deduire les trajectoires de l'eau LIW de la mer MCditerranCe occidentale et, en particulier, dans le bassin Tyrrhtnien, suivant le courant du canal de Sicile. Ces phenomenes representent encore aujourd'hui un problbme ouvert. Nos observations confirment le schema general propose par Millot sur la circulation generale cyclonique de l'eau LIW du canal de Sicile vers l'ouest de la mer MCditerranCe, contrairement a l'entree directe de l'eau LIW dans le Bassin algerien. 0 Elsevier, Paris / Ifremer / Cnrs / Ird TyrrhCnienne / eau intermbdiaire Levantine / Margules
In this study, we focus our attention on the LIW pathway in the Tyrrhenian Sea. This water mass is formed during winter in the eastern Mediterranean Sea, near the island of Rhodes, as a result of intense water cooling and evaporation processes. LIW is not influenced by fluvial contributions and is therefore characterized by a salinity slopes of Sardinia and Corsica) and westward, along the North African slope. However, no circulation of LIW along the Italian slope has been described. In general, numerical information can be said to be associated with very different hydrological distribution and circulation patterns in the Tyrrhenian Sea, which have so far not been discussed on the basis of adequate data sets.
It is consequently of interest that, in 1988-1990, several routine oceanographic cruises (University of Rome "La Sapienza") measured currents off the Latium slopes cfisuve 2; [3, 241) . In these hydrological CTD data, the LIW layer can be identified by its salinity maximum. It may thus be concluded that the presence of LIW in the Tyrrhenian Sea is not totally unexpected, but no clear evidence of strong northward velocities along the slopes has so far been produced. For this reason the LIW dynamics downstream of the Sicily Channel must still be considered as an open problem [ 141. In such a context, the goal of this paper is to describe the presence of LIW slope currents in the central Tyrrhenian Sea, which is a novelty as 
DATA AND METHODS
The most interesting part of the hydrological data (CTD and bottles) collected during the oceanographic cruises off the Latium coasts is summarized in (1) (2) finally, the internal Rossby radius R is:
where as usual g' = g Ap/p is the reduced gravity, pww pLlw and h,,, h,, are the densities and layer thicknesses of MAW and LIW respectively and finally f= lo4 SK' is the Coriolis parameter at these latitudes.
From potential isopycnal analysis (figures 3a-d), we see that there is a rather flat layer around 200-300 m. Moreover, jgure 4 shows that the 0, reaches its minimum value at about 200-300 m and remains constant below. Using Dietrich's method [7] , we decided to set the nomotion level at this depth. From this choice a reasonable absolute velocity for the various water layers can be evaluated. The resulting velocity jump Av:
can then be computed for each transect, cx being the isopycnal slope [21] .
The main result of this work is that in our measurements the isopycnal slope in some hydrological sections clearly indicates the presence of a vigorous current of LIW, with considerable N-NW fluxes (table I) . This new determination of such currents is of considerable interest for the dynamics of water masses in the Mediterranean Sea, as it gives support to Millot's [ 181 schema.
In these measurements, the velocity and the flux of LIW significantly show a strong variability, either due to seasonal changes or to instabilities of currents flowing along a steep slope. Also to be taken into account is the difficulty of following this mid-depth current through stations planned for the purpose of routine measurements, and not to research a detailed "vein" of LIW water. Indeed the LIW is not fully observable in all the CTD data but is usually visible only-in a couple of stations of the various hydrological transects, often the most external ones. It is thus clear that this LIW core identification is not the most significant one. In figures 3a-d, we show that the LIW vein corresponding to one of the transects is the one with the most evident LIW, located between Cape Circe0 and Pontine Islands. Moreover, the difference between the isopycnals of this Pontine Islands transect is compared with those of a northern transect (figure 5) , where the effect of a vigorous surface current, flowing eastward from Sardinia and attaining the Latium coasts before turning northward as a coastal current [22] , can be easily detected.
CONCLUSIONS
Even if we cannot fully discuss the presence of a "vein of LIW" flowing anticlockwise along the Italian slopes in the central Tyrrhenian Sea, since our measurements were not designed to consider the entire phenomenon, the presence of these coastal velocities of LIW at about 500 m is rather interesting, because this is somehow expected but never clearly observed. It is thus interesting to compare our data with results of theoretical models; the simplest ones come from Gill's observation [9] that a discontinuity on an interface (i.e. due to winds or baroclinic tidal flows over a ridge, or baroclinic currents passing through a strait) of a rotating two-fluid system can generate shorttime and long-time waves. In our case, the flows are rather regular, since in their long trip from the Rhodes gyre the transient currents have probably lost their importance. The long-term solutions can then theoretically be seen as REFERENCES currents propagating along-slope [4, 9, 271 . This is valid both for barotropic phenomena and for a general baroclinic system. This is not only a theoretical problem, since in many papers [6, 18, 19, 291 it is clearly stated that the pathways of LIW in the western Mediterranean, and in particular in the Tyrrhenian basin, have only been summarily investigated. In particular, the study of the thermohaline circulation in the whole Mediterranean Sea is a problem of fundamental importance, and is still uncertain and controversial [6, 19, 28, 291 . From our measurements, we found the presence of a current of LIW near the coasts of Latium, even if it is not totally clear how wide the vein is. These measurements are of interest since the literature contains insufficient indications concerning the presence of LIW north and south of the Latium coasts, while the presence of LIW in the whole Tyrrhenian basin is a rather commonly accepted fact. In general, these measurements support Millot's idea, although this work suggests the utility of planning further field measurements to elucidate such fundamental problems.
